In answer to an inquiry from my friend, Dr. Palmer, as to the title of my subject,! wrote him that it would be a "Factor in Dental Caries," but I subsequently changed it to the more intelligible one announced by your president to-day, "A Factor in Tooth-Preservation;" and I am under obligations to my friend, Dr. Atkinson, for opening the way for me last evening, by his opportune remarks on the prophylactic influence of function,because that has been really the subject of my thoughts for the last three months, and was the point I endeavored to make in my remarks a month ago on the comparative anatomy of the teeth before the New England and Connecticut Vally Dental Associations at Worcester, Mass. What I shall endeavor to do now is simply to elaborate the remarks of Dr. Atkinson last evening, and confirm them with some illustrations of developement of the teeth of the lower animals, hoping with these to leave an impression upon your minds which will not soon be erased.
First, a word or two upon dental caries. If you ask the numerous teachers in this country to formulate an answer to the inquiry, What is dental caries? they .will pro 2 3o6 American Journal of Dental Sciencs.
bably tell you that it is molecular death and disintegration of the tooth-tissue. We will not stop now to discuss the correctness of this answer. It is one that has been almost universally given to classes in dental schools, as well as in the meetings of dental societies. Molecular disintegration we have, but that this is preceded by death is doubtful indeed, and this one point in this pathological phenomenon is well worthy of consideration by any dental society. Many theories have been advanced by thoughtful men regarding the cause of this pathological condition designated dental caries. First, it was held that it was wholly due to chemical action ; and there are men to day who take the ground that that is the only cause. They claim that there is some solvent (an acid) tooth-forms: second, that the restriction and limitation of diet has contributed to specialization of the teeth, third, the degree in which teeth are changed or modified in form and structure is in proportion to the differences in the degree of resistance to be overcome in the mastication of food.
For the sake of perspicuity, and at the risk-of being tedious, let us first define a tooth, with its location, function, etc.
The definition given is, that it is a hard substance projecting from the surface of the mucous membrane; it is differentiated from the surrounding structures, and opposes another tooth, or a dental plate, or else in its function works against some other substance less dense. It is located in the anterior or pre-assimilative portion of the alimentarycanal, and in the mammalia it is confined to the inferior and superior maxillae, always working in a vertical or modified vertical direction, and against other teeth or some -dense substance,.so as to stimulate its nutrition and health.
All teeth may be arranged into five classes^ First, the ?simple cone-shaped tooth which is represented in the cuspid of the carnivora,the preWfcisile teeth of all animals swallowing their prey whole, and a large class of fishes, as well as !the poison-fang of reptiles and the teeth of the sperm-whale^ These are among the simplest forms of teeth found in the animal economy. We now take the other extreme in shape, represented' by the molars of the rodents and the elephant. We find instead of the glenoid cavity a convex surface and the condyle a flat or slightly concave surface, which slides over the convex surface of the glenoid ca{&ty; and this arrangement permits not only a lateral motion of the jaw, but theantero posterior which is so essential to the rodent. But the food iiabit ot tiie animal was the tirst iactor or neccessity which produced the lateral and antero-posterior motions, and these motions gave us the tooth-form, the condylar articulation of necessity following. We might follow this up thro ugh the whole anatomical structure of various animal, and find corresponding results in the digestive organs as well as in the modes of progression of the animals.
The teeth of the mammalia, and indeed nearly all of the vertebrata, are made up of three tissues?dentine, cement and enamel,, the enamel-germs being present in alL In a large class of animals, as in man, these tissues are arranged with the dentine in the center, the enamel covering the dentine of the crown, and the cement covering the dentine of the root. If)-ou will bear with me a few moments, I will show you how true this is throughout the animal kingdom. Taking, first, some illustrations from the invertebrata?animals without a back-bone?their teeth are with few exceptions not dense, but shaped by food habit and jaw movement so as to be efficient in mastication. Commencing with this little animal which I hold in my hand, and with which we are all familiar, the echinus, designated Aristotle's lantern, because first described by him, we find that it has five teeth and fivejaws,moved by thirty-five muscles. It subsists upon shell-fish, and by the movement of these teeth, with sharp, cutting edges, it drills a hole in the shell of its prey and sucks out the juices. The echinus is an animal with primi-tive nervous organization, yet it has sense enough to have good taste, and by its liking for shell-fish does considerable injury to the business of the oysterrnan. This is one of the most complex arrangements of tooth-structure that is found in the animal economy.
Our next illustration we take from the common leech.
We are all familiar with the manner in which this articulate makes its wound. The animal has three jaws, which are simple semi-circles, and are armed with teeth or denticles, not for mastication, but for cutting the flesh of its prey, and making a wound from which the animal draws the blood upon which it lives. It shows the adaptation ofteethtothe neccessities of the animal.
The drawing upon the blackboard shows the jaws attached to the second segment, and so arrange as to make a tri-radiate wound. Among the intestinal wyrms, I may instance the tape-worm. You all know how difficult it is to dislodge this disgusting parasite from the alimentary canal. It has a circular mouth, armed with little hooks, which seize hold of the walls of the alimentary canal, and hold fast while the animal sucks the juices upon which it subsists. In that way these hookshaped teeth aid the animal in obtaining its nutrition.
Then we come to the mollusks, of which the varieties described may be numbered by the thousands. We may divide them into two classes, those with and those without heads. The headless ones have, of course, no teeth ; while the food habits of some with heads are without the necessity for teeth, and hence they are edentulous. But Before leaving the fishes I want to direct your attention to this little toad-fish which I hold in my hand. We find the body covered with spines, and a similar one in each jaw, except that their location has given them a different function, and they have become modified by virtue of it. This is an illustration of the dermal origin of the teeth, and is equally well shown by a newly-hatched dog-fish, where at this age you can scarcely distinguish the spines located on the jaw from those on the dermal surface. These, becoming modified by function, soon present a different appearance.
Next we come to the reptilia. They have but few teeth.
A poison-fang is remarkable for the peculiar arrangement for conducting the po.ison into the wound made PT by it. It would be much like taking an ordinary tooth, with the enamel and dentine on it, and rolling it out flat and doubling it upon itself, the pulp cavity occupying its normal position. In folding it over we get a semi-canal connected with the sack of poison-fluid at the end of the root. The direction of the tooth is horizontal when at rest, but when elevated to pierce the prey a membrane is drawn over this semi-tube, so that it makes a complete canal, and as the animal strikes its prey the pressure upon the sac at the root ejects the fluid through the canal into the wound made by the fatig. Another peculiarity is that we have an endless succession of these fang-germs, so that when one is lost another is devoloped in its place. This is true of nearly all the fish series?where teeth are lost by violence or injured by wear, new teeth soon take their place.
I have here a peculiar specimen, which represents the edentata or insectivorous animals, an ant-eater, which is deficient in front teeth. The molars it has are little round pegs, made of dentine without enamel. The front teeth are deficient, yet in some of this group there is a lateral incisor, and in nearly all there are germs of both lateral and central incisors. They have not been developed for generations, yet the germ being present, represents the original idea and form of development, although it is-aborted. Loss of function has greatly modified the teeth of this animal; the relegation to the tongue of the function of the incisors has made those teeth no longer necessary ;v hence they have disappeared,only the germs remaining to indicate the former type. The posterior teeth, having no hard substances to grind, have wholly lost their enamel; they are specialized for the services of the animal. This is not the true armadillo, although allied to that family.
As teeth are specialized by function and adapted to certain kinds of food, they are usually reduced in number; so, also, as we go up in the scale of intelligence from the lower to the higher, increased 
